By means of paper partition chromatography we have been able to separate from yeast extract a substance or substances that activate the deaminases of aspartic acid, serine, and threonine (Lichstein and Christman, 1949) . The material separated in this manner is not biotin or adenylic acid as such; from the nature of the stimulations obtained it was concluded that this fraction contains the coenzyme of these reactions, and from the position on the chromatogram it is probable that they are chemically similar or identical. It was found also that this coenzyme fraction free from biotin (dextro-biotinic acid) contains a bound form of biotin microbiologically unavailable to Saccharomyces cerevsiae (139) but able to support the growth of this organism in a biotin assay medium after acid hydrolysis.
The present investigation extends these observations to include liver as well as yeast as a source of coenzyme and demonstrates that the substance liberated from the coenzyme fraction is not dextro-biotinic acid but an acid-stable material that can replace dextro-biotinic acid for the growth of S. cerevizsae (139).
METHODS
The organism used was Bacterium cadaveris (Gale) grown, harvested, and aged as described previously Christman, 1948, 1949) . The biotin used was the free acid,3 the adenylic acid was adenosine-5-phosphoric acid,4 and the coenzyme fractions were prepared as described by Lichstein and Christman (1949) In accord with previous techniques (Lichstein and Christman, 1949 ) these strips were assayed for biotin with both the 139 and Java strains of S. cerevisiae. However, in distinct contrast to previous results when it was found that the unhydrolyzed coenzyme samples supported the growth of the Java but not thesmaller amounts of material this substance no longer contaminated the coenzyme fraction. Neither of these possibilities was investigated. Rather we decided to concentrate on the hydrolysis of coenzyme-containing and coenzyme-free fractions. The data of such a study are presented in figures 1 and 2. Biotin in a concentration of 10-2 ug, employed as a control in both cases, is markedly destroyed by acid concentrations of 2 N to 6 N with a maximum destruction of greater than 100-fold. In the yeast extract study It would be highly significant to determine the coenzymatic activity of the coenzyme-containing fraction before and after hydrolysis. This was done using the aspartic acid system, and the data (figure 3) demonstrate that the coenzyme activity is destroyed by that concentration of acid which will liberate the biotinlike substance that replaces biotin for the growth of S. cerevisiae (139). Although the Java strain of S. cerevisiae has lost its usefulness as a tool 'in screening for coenzyme activity, acid hydrolysis data have been extended to show that the coenzyme isolated either from yeast or liver by paper partition chromatography contains a material, stable in strong acid, which replaces biotin for the growth of S. cerevisiae (139) . That this material is not dextro-biotinic acid may be seen from the distinctly different acid stabilities of the two compounds. It was shown further that hydrolysis of the coenzyme fraction sufficient to liberatethis acid-stable material was accompanied by loss in coenzyme activity. These observations suggest strongly that a component of the coenzyme can act as a substitute for biotin and that this component is actually an acidstable derivative of biotin that may be an intermediate in the synthesis of the coenzyme from biotin. The existence of this acid-stable form of biotin is evident from the data herein presented and may be inferred from the data of Bowden and Peterson (1949) , who studied acid degradation of bound forms of biotin isolated from liver.
These results suggest a reinvestigation of the biotin content of oxalacetate decarboxylase and other enzymes activated by biotin since in the former case the methods employed for the assay of bound biotin may not, in view of the results presented here, have been sufficient to liberate this acid-stable form of biotin if it is present. Thus, Ochoa et al. (1947) employed 2 N H2S04 at 18 pounds pressure for 1 hour with negative results, Vennesland et al. (1949) did not describe their methods, and Plaut and Lardy (1949) used 2 N H2SO4 at 15 pounds pressure for 2 hours with no increase in biotin content with respect to oxalacetate decarboxylase activity as a result of increased enzyme purity. Although 2 N H2SO4 at 15 pounds pressure for 1 hour was sufficient to liberate biotin from the coenzyme separated from liverextract (figure 1), 6 N was required forthecoenzyme isolated from yeast extract (figure 2).
Since completion of these studies, Hofmann et al. (1950) have shown that beef liver contains at least two distinct biotin fractions. One of these is extractable with buffer at pH 3 and loses its biotin activity on dialysis; the other is soluble in dilute sodium hydroxide and is not affected by dialysis. The substance soluble at pH 3 has practically the same biotin activity before and after acid hydrolysis, in contrast to the alkali-soluble compound that has very little activity initially but becomes highly active following hydrolysis with sulfuric acid. Whether or not this latter fraction is identical to the one reported by us remains to be elucidated since Hofmann et al. (1950) did not include assays in any enzyme system.
SUMMARY
The coenzyme of aspartic acid, serine, and threonine deaminases isolated from yeast or liver extract by the techniques of paper partition chromatography contains an acid-stable material that replaces biotin for the growth of S. cerevisiae (139). The substance liberated is not dextro-biotinic acid, as is evident from the difference in acid stability. Simultaneously with the liberation of this material from its bound form, coenzyme activity as assayed against aspartic acid deaminase is lost.
